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(57) ABSTRACT 

A Surgical stapling instrument including an actuator knob 
which can be moved from one side of the stapling instrument 
to another side in order to reposition the actuator knob with 
out having to reposition the stapling instrument within a 
Surgical site. A stapling instrument can include a pusher bar, 
a housing having a first side and a second side, and an actuator 
knob rotatably mounted to the pusher bar wherein the actua 
tor knob can be configured to be rotated between a first 
position in which the actuator knob can be moved along the 
first side of the housing and a second position where the 
actuator knob can be moved along a second side of the hous 
ing. Alternatively, a Surgical stapling instrument can com 
prise one or more actuator knobs which can be operably 
engaged and disengaged with a pusher bar in order to selec 
tively utilize the actuator knobs. 
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SURGICAL STAPLNG INSTRUMENT WITH 
IMPROVED FRING TRIGGER 

ARRANGEMENT 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

0001. This non-provisional patent application is a continu 
ation-in-part application under 35 U.S.C. S 120 of U.S. patent 
application Ser. No. 12/725,993, entitled STAPLE CAR 
TRIDGE, filed on Mar. 17, 2010, which is a continuation-in 
part application under 35 U.S.C. S 120 of U.S. patent appli 
cation Ser. No. 12/234,149, entitled SURGICAL STAPLING 
INSTRUMENT WITH CUTTING MEMBER ARRANGE 
MENT, filed on Sep.19, 2008, the entire disclosures of which 
are hereby incorporated by reference herein. This non-provi 
sional patent application is a continuation-in-part application 
under 35 U.S.C. S 120 of U.S. patent application Ser. No. 
12/622,099, entitled SURGICAL STAPLER HAVING A 
CLOSURE MECHANISM, filed on Nov. 19, 2009 which 
claims the benefit under 35 U.S.C. S 119(e) of U.S. Provi 
sional Patent Application No. 61/250,377, entitled SURGI 
CAL STAPLER, filed on Oct. 9, 2009, the entire disclosures 
of which are hereby incorporated by reference herein. This 
non-provisional patent application is a continuation-in-part 
application under 35 U.S.C. S 120 of U.S. patent application 
Ser. No. 12/843,436, entitled SURGICAL STAPLING 
INSTRUMENT WITH IMPROVED FIRING TRIGGER 
ARRANGEMENT, filed on Jul. 26, 2010, which is a continu 
ation application under 35 U.S.C. S 120 of U.S. patent appli 
cation Ser. No. 12/030,424, entitled SURGICAL STAPLING 
INSTRUMENT WITH IMPROVED FIRING TRIGGER 
ARRANGEMENT, filed on Feb. 13, 2008, the entire disclo 
sures of which are hereby incorporated by reference herein. 

BACKGROUND 

0002 i. Technical Field 
0003. The present invention relates to stapling instruments 
and, in various embodiments, to a Surgical Stapling instru 
ment for producing one or more rows of Staples. 
0004 ii. Background of the Related Art 
0005. In recent years, there has been an increasing ten 
dency for Surgeons to use stapling instruments to Suture body 
tissues such as a lung, an esophagus, a stomach, a duodenum 
and/or other organs in the intestinal tract. The use of an 
appropriate stapling instrument in many instances may per 
form a better job in less time and simplify previously difficult 
Surgical procedures Such as gastrointestinal anastomoses. 
Previous linear two and four row cutting staplers comprised 
cartridge-less instruments into which staples were individu 
ally hand-loaded. Other previous devices have included a 
presterilized disposable staple loading unit and a cutting 
member which could be utilized for dividing the tissue and 
forming the rows of Staples simultaneously. An example of 
such a surgical stapler is disclosed in U.S. Pat. No. 3,499.591, 
entitled INSTRUMENT FOR PLACING LATERAL GAS 
TROINTESTINAL ANASTOMOSES, which issued on Mar. 
10, 1970, the entire disclosure of which is hereby incorpo 
rated by reference herein. 
0006. A stapling instrument can include a pair of cooper 
ating elongate jaw members, wherein each jaw member can 
be adapted to be inserted into an internal, tubular body organ 
to be anastomosed. In various embodiments, one of the jaw 
members can Support a staple cartridge with at least two 
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laterally spaced rows of Staples, and the other jaw member 
can Supportananvil with Staple-forming pockets aligned with 
the rows of Staples in the staple cartridge. Generally, the 
Stapling instrument can further include a pusher bar and knife 
blade which are slidable relative to the jaw members to 
sequentially eject staples from the staple cartridge via cam 
ming Surfaces on the pusher bar. In at least one embodiment, 
the camming Surfaces can be configured to activate a plurality 
of staple drivers carried by the cartridge and associated with 
the individual staples to push the staples against the anvil and 
form laterally spaced rows of deformed staples in the tissue 
gripped between the jaw members. In typical stapling instru 
ments, however, the anvil is unmovable relative to the staple 
cartridge once the jaw members have been assembled 
together and the formed height of the staples cannot be 
adjusted. In at least one embodiment, the knife blade can trail 
the pusher bar and cut the tissue along a line between the 
Staple rows. Examples of Such stapling instruments are dis 
closed in U.S. Pat. No. 4,429,695, entitled SURGICAL 
INSTRUMENTS, which issued on Feb. 7, 1984, the entire 
disclosure of which is hereby incorporated by reference 
herein. 

SUMMARY 

0007. In at least one form, a surgical stapling instrument 
can comprise a first side, a second side, alongitudinal axis, a 
first housing member, and a second housing member. The first 
housing member can comprise a staple cartridge attachment 
portion configured to operably support a staple cartridge, and 
a first lock rail extending along the longitudinal axis. The 
second housing member can comprise ajaw member config 
ured to operably Supportan anvil configured to deform staples 
deployed from the staple cartridge, and a second lock rail 
extending along the longitudinal axis. The Surgical stapling 
instrument can further comprise a pusher bar configured to 
move a staple driver relative to the staple cartridge attachment 
portion and the jaw member, and an actuator configured to 
receive a force thereto, wherein the actuator is configured to 
be moved between a first position and a second position, 
wherein the actuator is configured to be moved along the first 
side when the actuator is in the first position, wherein the 
actuator is configured to be moved along the second side 
when the actuator is in the second position, and wherein the 
actuator further comprises at least one lock rail receiver con 
figured to receive the first lock rail and the second lock rail. 
0008. In at least one form, a surgical stapling instrument 
can comprise a first side, a second side, a first housing mem 
ber, and a second housing member. The first housing member 
can comprise a first proximal end portion, a first distal end 
portion, a staple cartridge attachment portion configured to 
operably support a staple cartridge, and a first longitudinal 
lock portion extending from the first proximal end portion 
toward the first distal end portion. The second housing mem 
ber can comprise a second proximal end portion, a second 
distal end portion, a jaw member configured to operably 
Support an anvil configured to deform staples deployed from 
the staple cartridge, and a second longitudinal lock portion 
extending from the second proximal end portion toward the 
second distal end portion. The Surgical stapling instrument 
can further comprise a drive member configured to move a 
Staple driver relative to the staple cartridge attachment portion 
and the jaw member, and an actuator configured to receive a 
force thereto, wherein the actuator is configured to be moved 
between a first position and a second position, wherein the 
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actuator is configured to be moved along the first side when 
the actuator is in the first position, wherein the actuator is 
configured to be moved along the second side when the actua 
tor is in the second position, and wherein the actuator further 
comprises at least one actuator lock portion configured to be 
aligned with the first longitudinal lock portion and the second 
longitudinal lock portion. 
0009. In at least one form, a surgical stapling instrument 
can comprise a first side, a second side, a longitudinal axis, a 
first housing member, and a second housing member. The first 
housing member can comprise a staple cartridge attachment 
portion configured to operably supporta Staple cartridge, and 
a first lock rail extending along the longitudinal axis. The 
second housing member can comprise ajaw member config 
ured to operably Supportan anvil configured to deform staples 
deployed from the staple cartridge, and a second lock rail 
extending along the longitudinal axis. The Surgical stapling 
instrument can further comprise a pusher bar configured to 
move a staple driver relative to the staple cartridge attachment 
portion and the jaw member, and an actuator configured to 
receive a force thereto, wherein the actuator is configured to 
be moved between a first position and a second position, 
wherein the actuator is configured to be moved along the first 
side when said actuator is in the first position, wherein the 
actuator is configured to be moved along the second side 
when the actuator is in the second position, and wherein the 
actuator further comprises capturing means for capturing the 
first lock rail and the second lock rail. 

BRIEF DESCRIPTION OF DRAWINGS 

0010. The above-mentioned and other features and advan 
tages of this invention, and the manner of attaining them, will 
become more apparent and the invention itself will be better 
understood by reference to the following description of 
embodiments of the invention taken in conjunction with the 
accompanying drawings, wherein: 
0011 FIG. 1 is a perspective view of a linear anastomotic 
Stapling instrument; 
0012 FIG. 2 is a side elevational view showing the anas 
tomotic stapling instrument of FIG. 1 partially disassembled 
with its upper anvil carrying jaw member detached from its 
lower staple cartridge carrying jaw member, 
0013 FIG. 3 is a side elevational view showing the anas 
tomotic stapling instrument of FIG. 1 in its assembled con 
figuration; 
0014 FIG. 4 is a cross-sectional view of the anastomotic 
Stapling instrument of FIG. 1 showing a cam mechanism for 
urging the rear portions of the upper and lower jaw members 
apart, 
0015 FIG. 5 is a bottom view of the anvil carrying jaw 
member of the anastomotic stapling instrument of FIG. 1; 
0016 FIG. 6 is a top view of the staple cartridge carrying 
jaw member of the anastomotic stapling instrument of FIG.1; 
0017 FIG. 7 is a bottom view of the anastomotic stapling 
instrument of FIG. 1; 
0018 FIG. 8 is a frontend view of the anastomotic stapling 
instrument of FIG. 1; 
0019 FIG.9 is a rear end view of the anastomotic stapling 
instrument of FIG. 1; 
0020 FIG. 10 is a perspective view of a pusher bar and 
knife blade assembly of the anastomotic stapling instrument 
of FIG. 1; 
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0021 FIG. 11 is a perspective view of a pusher block and 
an actuator knob which are components of the pusher bar and 
knife blade assembly of FIG. 10; 
0022 FIG. 12 is a partial cross-sectional view of the rear 
portion of the anastomotic stapling instrument of FIG. 1 
illustrating the cam mechanism in its inoperative position; 
0023 FIG. 13 is a partial cross-sectional view of the rear 
portion of the anastomotic stapling instrument of FIG. 1 
illustrating the cam mechanism in its operative position; 
0024 FIG. 14 is a side view of the staple cartridge of the 
anastomotic stapling instrument of FIG. 1; 
(0025 FIG. 15 is a top view of the staple cartridge of the 
anastomotic stapling instrument of FIG. 1; 
0026 FIG. 16 is a bottom view of the staple cartridge of 
the anastomotic stapling instrument of FIG. 1; 
0027 FIG. 17 is a partial cross-sectional view of the anvil 
and staple cartridge carrying jaw members of FIGS. 5 and 6 
illustrating the operation of the pusher bar and knife blade 
assembly of FIG. 10; 
0028 FIG. 18 is a cross-sectional view of the anastomotic 
stapling instrument of FIG.1 taken along line 18-18 in FIG. 4; 
0029 FIG. 19 is a cross-sectional view of the anastomotic 
stapling instrument of FIG.1 taken along line 19-19 in FIG. 4; 
0030 FIG. 20 is a detail view of a portion of the anvil and 
staple cartridge shown in FIG. 18; 
0031 FIG. 21 is a perspective view of a stapling instru 
ment in accordance with one non-limiting embodiment of the 
present invention; 
0032 FIG. 22 is a perspective view of the stapling instru 
ment of FIG. 21 illustrating a first actuator knob in an 
extended position; 
0033 FIG. 23 is a perspective view of the stapling instru 
ment of FIG. 21 illustrating the extended actuator knob of 
FIG.22 after it has been advanced distally: 
0034 FIG. 24 is an exploded view of a clutch mechanism 
for operably engaging one or more actuator knobs with a 
pusher bar of the stapling instrument of FIG. 21; 
0035 FIG. 25 is a perspective view of a guide member of 
the clutch mechanism of FIG. 24; 
0036 FIG. 26 is a perspective view of an actuator knob of 
the stapling instrument of FIG. 21; 
0037 FIG. 27 is another perspective view of the clutch 
mechanism of FIG. 24; 
0038 FIG. 28 is a perspective view of the stapling instru 
ment of FIG. 21 illustrating the first actuator knob in a 
retracted position and a second actuator knob in an extended 
position; 
0039 FIG. 29 is a partial exploded view of a stapling 
instrument in accordance with one non-limiting embodiment 
of the present invention; 
0040 FIG. 30 is a partial perspective view of the stapling 
instrument of FIG. 29 illustrating an actuator knob after it has 
been advanced distally along a first side of the stapling instru 
ment; 
0041 FIG. 31 is a partial perspective view of the stapling 
instrument of FIG.29 illustrating the actuator knob of FIG.30 
being rotated between a first position and a second position; 
0042 FIG. 32 is a partial perspective view of the stapling 
instrument of FIG.29 illustrating the actuator knob of FIG.30 
after it has been advanced distally along a second side of the 
Stapling instrument; 
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0043 FIG.33 is an exploded view of a pusher bar assem 
bly of the stapling instrument of FIG. 29 configured to allow 
the actuator knob of FIG.30 to be rotated between its first and 
second positions; 
0044 FIG. 34 is a perspective view of a surgical stapling 
instrument in accordance with at least one embodiment of the 
present invention; 
004.5 FIG. 35 is an exploded perspective view of the sur 
gical stapling instrument of FIG. 34: 
0046 FIG. 36 is an exploded elevational view of the sur 
gical stapling instrument of FIG. 34: 
0047 FIG. 37 is a partial cross-sectional view of the sur 
gical stapling instrument of FIG. 34 illustrating first and 
second portions being assembled together; 
0048 FIG. 38 is a partial cross-sectional view of the sur 
gical stapling instrument of FIG. 34 illustrating the proximal 
end of the first portion of FIG.37 being locked to the proximal 
end of the second portion of FIG. 37 and illustrating the 
second portion being rotated toward the first portion; 
0049 FIG. 39 is a partial cross-sectional view of the sur 
gical stapling instrument of FIG. 34 illustrating a latch rotat 
ably mounted to the first portion, wherein the latch is engaged 
with the second portion and wherein the latch has been rotated 
into a partially-closed position; 
0050 FIG. 40 is a partial cross-sectional view of the sur 
gical stapling instrument of FIG. 34 illustrating the latch of 
FIG. 39 in a closed position; 
0051 FIG. 41 is a perspective view of a staple cartridge 
assembly of the surgical stapling instrument of FIG. 34: 
0052 FIG. 42 is an exploded view of the staple cartridge 
assembly of FIG. 41; 
0053 FIG. 43 is a cross-sectional view of the staple car 
tridge assembly of FIG. 41 taken along line 43-43 in FIG. 42: 
0054 FIG. 44 is an exploded view of a staple sled and 
cutting member assembly of the staple cartridge assembly of 
FIG.41: 
0055 FIG. 45 is a perspective view of the staple sled and 
cutting member assembly of FIG. 44; 
0056 FIG.46 is a perspective view of the surgical stapling 
instrument of FIG. 34 illustrating a firing actuator moved 
distally along a first side of the Surgical stapling instrument; 
0057 FIG.47 is a perspective view of the surgical stapling 
instrument of FIG. 34 illustrating the firing actuator of FIG. 
46 moved distally along a second side of the Surgical stapling 
instrument; 
0058 FIG. 48 is a cross-sectional view of a surgical sta 
pling instrument in accordance with at least one alternative 
embodiment of the present invention illustrating a latch in a 
partially-closed position and a locking mechanism engaged 
with a firing actuator; 
0059 FIG. 49 is a cross-sectional view of the surgical 
stapling instrument of FIG. 48 wherein the latch has been 
moved into a closed position and has disengaged the locking 
mechanism from the firing actuator, 
0060 FIG.50 is a perspective view of an anvil assembly of 
the surgical stapling instrument of FIG. 34: 
0061 FIG. 51 is an exploded perspective view of the anvil 
assembly of FIG.50: 
0062 FIG. 52 is another exploded perspective view of the 
anvil assembly of FIG.50; 
0063 FIG. 53 is an exploded cross-sectional elevational 
view of the anvil assembly of FIG.50; 

Mar. 24, 2011 

0064 FIG. 54 is a cross-sectional assembly view of the 
anvil assembly of FIG. 50 illustrating an anvil adjustment 
member in a first position; 
0065 FIG. 55 is a cross-sectional assembly view of the 
anvil assembly of FIG. 50 illustrating the anvil adjustment 
member of FIG. 54 in a second position; 
0.066 FIG. 56 is a cross-sectional assembly view of the 
anvil assembly of FIG. 50 illustrating the anvil adjustment 
member of FIG. 54 in a third position; 
0067 FIG. 57 is a perspective view of a surgical stapling 
instrument in accordance with at least one alternative 
embodiment of the present invention; 
0068 FIG. 58 is a cross-sectional view of the surgical 
stapling instrument of FIG. 57 taken along line 58-58 in FIG. 
57; 
0069 FIG. 59 is a partial exploded view of the proximal 
end of the surgical stapling instrument of FIG. 57 including a 
detent mechanism for releasably holding a rotatable anvil 
adjustment member in position; 
0070 FIG. 60 is a perspective view of the surgical stapling 
instrument of FIG. 57 with some components removed and 
others shown in cross-section; 
0071 FIG. 61 is an exploded view of portions of the sur 
gical stapling instrument of FIG. 57 illustrating a rotatable 
anvil adjustment member in a first orientation; 
(0072 FIG. 62 is a perspective view of the rotatable anvil 
adjustment member of FIG. 61: 
0073 FIG. 63 is an end view of the surgical stapling instru 
ment of FIG. 57 with some components removed and others 
shown in dashed lines illustrating the rotatable anvil adjust 
ment member in the first orientation of FIG. 61; 
0074 FIG. 64 is a cross-sectional end view of the surgical 
stapling instrument of FIG. 57 taken along line 64-64 in FIG. 
57; 
0075 FIG. 65 is an end view of the surgical stapling instru 
ment of FIG. 57 illustrating the rotatable anvil adjustment 
member of FIG. 61 rotated in a first direction into a second 
orientation; 
0076 FIG. 66 is a cross-sectional end view of the surgical 
stapling instrument of FIG. 57 illustrating the anvil adjust 
ment member in the second orientation of FIG. 65. 
0077 FIG. 67 is an end view of the surgical stapling instru 
ment of FIG. 57 illustrating the rotatable anvil adjustment 
member of FIG. 61 rotated in a second direction into a third 
orientation; 
0078 FIG. 68 is a cross-sectional end view of the surgical 
stapling instrument of FIG. 57 illustrating the anvil adjust 
ment member in the third orientation of FIG. 67: 
(0079 FIG. 69 is a perspective view of an actuator for 
rotating the anvil adjustment member of FIG. 61: 
0080 FIG.70 is a partial cross-sectional view of a surgical 
Stapling instrument including a spring configured to bias the 
distal end of a first handle portion away from the distal end of 
a second handle portion when the stapling instrument is in a 
partially-closed configuration; 
I0081 FIG. 71 is a similar perspective view of the surgical 
stapling instrument of FIG. 34 to that of FIG. 50: 
I0082 FIG.72 is a detail view of a latch projection extend 
ing from an anvil of a Surgical Stapling instrument in accor 
dance with at least one alternative embodiment of the present 
invention; 
I0083 FIG. 73 is a diagram illustrating the latch projection 
of FIG.72 and a latch configured to engage the latch projec 
tion and move the latch projection into a latch recess; 
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0084 FIG.74 is an elevational view of the latch projection 
of FIG.72: 
I0085 FIG. 75 is a perspective view of a staple pocket in 
accordance with at least one embodiment of the present 
invention; 
I0086 FIG. 76 is a top view of the staple pocket of FIG. 75: 
I0087 FIG. 77 is a cross-sectional view of the staple pocket 
of FIG. 75 taken along line 77-77 in FIG. 76; 
0088 FIG. 78 is a cross-sectional view of the staple pocket 
of FIG. 75 taken along line 78-78 in FIG. 76: 
I0089 FIG. 79 is another top view of the staple pocket of 
FIG. 75: 
0090 FIG.80 is a cross-sectional view of the staple pocket 
of FIG. 75 taken along line 80-80 in FIG.79: 
0091 FIG. 81 is a cross-sectional view of the staple pocket 
of FIG. 75 taken along line 81-81 in FIG.79: 
0092 FIG. 82 is an elevational view of a surgical staple in 
an undeformed shape; 
0093 FIG. 83 is an elevational view of the surgical staple 
of FIG. 82 in a deformed shape in accordance with at least one 
embodiment of the present invention; 
0094 FIG. 84 is a side view of the surgical staple of FIG. 
82 in the deformed shape of FIG. 83: 
0095 FIG. 85 is a plan view of the surgical staple of FIG. 
82 in the deformed shape of FIG. 83: 
0096 FIG. 85A is another plan view of the surgical staple 
of FIG. 82 in the deformed shape of FIG. 83: 
0097 FIG. 86 is an elevational view of a surgical staple in 
an undeformed shape; 
0098 FIG. 87 is a bottom view of the surgical staple of 
FIG. 86 in an undeformed shape; 
0099 FIG. 88 is a bottom view of the surgical staple of 
FIG. 86 in a deformed shape in accordance with at least one 
embodiment of the present invention; 
0100 FIG. 89 is a partial cross-sectional view of the sur 
gical staple of FIG.86; 
0101 FIG. 90 is an elevational view of a surgical staple in 
a deformed shape in accordance with at least one embodiment 
of the present invention; 
0102 FIG.91 is an elevational view of a surgical staple in 
a deformed shape; 
0103 FIG. 92 is an exploded perspective view of the sur 
gical stapling instrument of FIG. 34: 
0104 FIG. 93 is an exploded elevational view of the sur 
gical stapling instrument of FIG. 34: 
0105 FIG. 94 is a partial cross-sectional view of the sur 
gical stapling instrument of FIG. 34 illustrating a latch rotat 
ably mounted to the first portion, wherein the latch is engaged 
with the second portion and wherein the latch has been rotated 
into a partially-closed position; 
0106 FIG.95 is a perspective view of a staple cartridge 
assembly of the surgical stapling instrument of FIG. 34: 
0107 FIG. 96 is an exploded view of the staple cartridge 
assembly of FIG.95: 
0108 FIG. 97 is a cross-sectional view of the staple car 
tridge assembly of FIG.95: 
0109 FIG. 98 is an exploded view of a staple sled and 
cutting member assembly of the staple cartridge assembly of 
FIG.95: 
0110 FIG.99 is a perspective view of the staple sled and 
cutting member assembly of FIG.98: 
0111 FIG.100 is a detail view of a distal end of a drive bar 
configured to be operably connected to the Staple sled and 
cutting assembly of FIG.98, wherein the drive bar distal end 
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is illustrated in a proximal position in Solid lines a second, or 
distal, position in phantom lines; 
0112 FIG. 101 is a partial bottom view of the staple car 
tridge assembly of FIG.95: 
0113 FIG. 102 is a cross-sectional view of a staple car 
tridge assembly in accordance with an alternative embodi 
ment; 
0114 FIG. 103 is a perspective view of a surgical stapling 
instrument comprising a firing actuator in a partially-ad 
vanced position; 
0115 FIG. 104 is a cross-sectional view of the surgical 
stapling instrument of FIG. 103 illustrating the firing actuator 
in the partially-advanced position; 
0116 FIG. 105 is a cross-sectional view of the surgical 
stapling instrument of FIG. 103 illustrating the firing actuator 
being returned toward an unfired position; 
0117 FIG. 106 is a top view of the surgical stapling instru 
ment of FIG. 103 illustrating the firing actuator being moved 
distally: 
0118 FIG. 107 is a top view of the surgical stapling instru 
ment of FIG. 107 illustrating the firing actuator being moved 
proximally; 
0119 FIG. 108 is another perspective view of the surgical 
stapling instrument of FIG. 103; 
I0120 FIG. 109 is a cross-sectional view of the proximal 
end of the surgical stapling instrument of FIG. 103 illustrating 
the firing actuator in an unfired position; 
I0121 FIG. 110 is a cross-sectional view of the proximal 
end of the surgical stapling instrument of FIG. 103 illustrating 
the firing actuator rotated to a first side of the Surgical stapling 
instrument housing; and 
0.122 FIG. 111 is a cross-sectional view of the proximal 
end of the surgical stapling instrument of FIG. 103 illustrating 
the firing actuator in a partially-fired position. 
I0123 Corresponding reference characters indicate corre 
sponding parts throughout the several views. The exemplifi 
cations set out herein illustrate preferred embodiments of the 
invention, in one form, and Such exemplifications are not to be 
construed as limiting the scope of the invention in any man 

. 

DETAILED DESCRIPTION 

0.124 Certain exemplary embodiments will now be 
described to provide an overall understanding of the prin 
ciples of the structure, function, manufacture, and use of the 
devices and methods disclosed herein. One or more examples 
of these embodiments are illustrated in the accompanying 
drawings. Those of ordinary skill in the art will understand 
that the devices and methods specifically described herein 
and illustrated in the accompanying drawings are non-limit 
ing exemplary embodiments and that the scope of the various 
embodiments of the present invention is defined solely by the 
claims. The features illustrated or described in connection 
with one exemplary embodiment may be combined with the 
features of other embodiments. Such modifications and varia 
tions are intended to be included within the scope of the 
present invention. 
0.125. The entire disclosures of the following United 
States patent applications are hereby incorporated by refer 
ence herein: 

(0.126 U.S. patent application Ser. No. 12/725,993, 
entitled STAPLE CARTRIDGE, filed on Mar. 17, 2010; 
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0127 U.S. patent application Ser. No. 12/234,149, 
entitled SURGICAL STAPLING INSTRUMENT WITH 
CUTTING MEMBER ARRANGEMENT, filed on Sep. 19, 
2008; 
0128 U.S. patent application Ser. No. 12/234,143, 
entitled SURGICAL STAPLER HAVING AN INTERME 
DIATECLOSING POSITION, filed on Sep. 19, 2008; 
0129 U.S. patent application Ser. No. 12/234,133, 
entitled SURGICAL STAPLER WITH APPARATUS FOR 
ADJUSTING STAPLE HEIGHT, filed on Sep. 19, 2008: 
0130 U.S. patent application Ser. No. 12/234,113, 
entitled LOCKOUT ARRANGEMENT FOR A SURGICAL 
STAPLER, filed on Sep. 19, 2008: 
0131 U.S. patent application Ser. No. 12/622,099, 
entitled SURGICAL STAPLER HAVING A CLOSURE 
MECHANISM, filed on Nov. 19, 2009: 
(0132 U.S. patent application Ser. No. 12/622,130, 
entitled METHOD FOR FORMING A STAPLE, filed on 
Nov. 19, 2009: 
0.133 U.S. patent application Ser. No. 12/622,113, 
entitled SURGICAL STAPLER COMPRISINGA STAPLE 
POCKET, filed on Nov. 19, 2009; 
0134 U.S. patent application Ser. No. 12/843,436, 
entitled SURGICAL STAPLING INSTRUMENT WITH 
IMPROVED FIRING TRIGGER ARRANGEMENT, filed 
on Jul. 26, 2010; 
0135 U.S. patent application Ser. No. 12/030,424, 
entitled SURGICAL STAPLING INSTRUMENT WITH 
IMPROVED FIRING TRIGGER ARRANGEMENT, filed 
on Feb. 13, 2008; and 
0.136 U.S. Provisional Patent Application No. 61/250, 
377, entitled SURGICAL STAPLER, filed on Oct. 9, 2009. 
0.137 Referring to FIGS. 1 and 2, a linear anastomotic 
Stapling instrument, generally 20, can comprise an upper 
elongated anvil carrying jaw member 22 and a lower elon 
gated Staple cartridge carrying jaw member 24. Upper anvil 
carryingjaw member 22 can be supported by a handle 26 with 
a front portion of the jaw member extending forwardly there 
from. Lower Staple cartridge carrying jaw member 24 can be 
supported by a handle 28 with a front portion of the jaw 
member extending forwardly therefrom. As shown in FIG. 3, 
upper handle 26 and lower handle 28 can be suitably shaped 
to form a hand grip to facilitate the handling and operation of 
the stapling instrument by a Surgeon. An enlarged front pro 
trusion 27 and a small rear protrusion 29 can be provided on 
each handle for this purpose. In various embodiments, 
handles 26 and 28 can be made of plastic of other lightweight 
materials, for example, while jaw members 22 and 24 can be 
made of stainless steel or other similar materials, for example. 
0.138. As shown in FIG. 5, upper jaw member 22 can 
comprise a one-piece elongated channel-shaped frame 
including a pair of opposed, elongated side walls 30 con 
nected by a top wall 31. Upper handle 26 can include a pair of 
depending ears 32 located inside the upper handle adjacent to 
its frontend. Upper jaw member 22 can include a slot 34 (FIG. 
4) formed at an intermediate position along its top wall 31 
through which depending ears 32 can project downwardly. A 
latch pin 36 can extend through circular holes formed in side 
walls 30 of upper jaw member 22 and through circular holes 
formed in depending ears 32 to pivotally connect the upper 
jaw member to upper handle 26. 
0139 Referring to FIG. 5, the front portion of upper jaw 
member 22 can be provided with a pair of elongated inwardly 
extending flanges 38 which can define an anvil 40 of the 
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Stapling instrument. Flanges 38 can be separated by a central 
longitudinal slot 42 which extends along the entire length of 
anvil 40. At the proximal end of central slot 42, the flanges 38 
can be provided withinwardly sloped guide surfaces 41. Each 
flange 38 can also provided with two longitudinal rows of 
uniformly spaced Staple-forming pockets 44. Referring to 
FIGS. 4 and 5, a tapered anvil tip 46 can be mounted at the 
front of anvil carrying jaw member 22 to facilitate the inser 
tion of the jaw member into hollow, tubular body organs, for 
example. Anvil tip 46 can include an elongated body 48 (FIG. 
4) which can be inserted through the longitudinal passageway 
above anvil 40 defined by side walls 30 and flanges 38 of the 
upper jaw member. This elongated body 48 can extend 
between depending ears 32 above latchpin 36 and can include 
an enlarged rear portion 50 located behind ears 32 to hold 
anvil tip 46 in place on upper jaw member 22. 
0140. Referring to FIGS. 2 and 6, lower cartridge carrying 
jaw member 24 can comprise a one-piece elongated channel 
shaped frame including a pair of opposed, elongated side 
walls 52 connected by a bottom wall 53. Along the rearward 
portion of lower jaw member 24, a pair of spaced, elongated 
upstanding side flanges 54 (FIG. 2) can extend upward from 
its opposed side walls 52. As shown in FIGS. 5 and 6, the 
width of lower jaw member 24 between its side flanges 54 can 
be greater than the width of upper jaw member 22 between its 
side walls 30 to permit the rear portion of the upper jaw 
member to be received between side flanges 54 of the lower 
jaw member when the stapling instrument is assembled for 
operation. As shown in FIG. 2, each side flange 54 of lower 
jaw member 24 can include a vertical notch 56 located in 
alignment with latch pin 36 on upper jaw member 22. When 
upper jaw member 22 and lower jaw member 24 are 
assembled, the opposite ends of latch pin 36 can be received 
in notches 56. 

0.141. As shown in FIGS. 2 and 6, lower jaw member 24 
can Support a staple cartridge 60 which is adapted to receive 
a plurality of surgical staples 61 (FIG. 17) arranged in at least 
two laterally spaced longitudinal rows. Staple cartridge 60 
can be mounted at the front portion of lower jaw member 24 
between its side walls 52. Staple cartridge 60 can be divided 
longitudinally by a central, elongated slot 62 (FIG. 6) which 
extends from the proximal end of the cartridge toward its 
distal end. In various embodiments, a plurality of staple open 
ings 64 formed in Staple cartridge 60 can be arranged in two 
pairs of laterally spaced rows, with each pair of rows disposed 
on opposite sides of central longitudinal slot 62. A plurality of 
surgical staples 61 (FIG. 17) can be mounted within openings 
64 of cartridge 60. As shown in FIG. 6, the staple openings 64 
in adjacent rows can be staggered to provide more effective 
Stapling of the tissue when the instrument is operated. Refer 
ring to FIGS. 15 and 16, staple cartridge 60 can include a pair 
of longitudinal slots 66 located on opposite sides of elongated 
central slot 62 and disposed between the staggered rows of 
openings 64 on each side of the central slot. Each longitudinal 
slot 66 can extend from the proximal end of cartridge 60 
towards its distal end. 

0142. As shown in FIG. 17, a plurality of staple drivers 65 
can be slidably mounted in staple openings 64 for actuating 
the staples 61 which are loaded into staple cartridge 60. 
Referring to FIG. 6, each staple driver 65 can be designed to 
simultaneously actuate two staples 61 located in the adjacent 
rows provided in staple cartridge 60. Thus, in various embodi 
ments, a first set of staple drivers 65 can be provided for 
actuating the staples 61 in the staggered rows located on one 
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side of central longitudinal slot 62, and a second set of staple 
drivers 65 can be provided for actuating the staples 61 in the 
pair of adjacent rows located on the other side of central 
longitudinal slot 62. 
0143. As shown in FIGS. 2 and 3, similar to the above, the 
front or distal end of staple cartridge 60 can include a tapered 
tip 68 to facilitate the insertion of lower jaw member 24 into 
a hollow, tubular body organ, for example. Immediately 
behind its tapered tip 68, staple cartridge 60 can be provided 
with a pair of rearwardly extending protrusions 70 (one 
shown in FIG. 14) which can be received in corresponding 
notches provided in side walls 52 of lower jaw member 24. At 
the rear of staple cartridge 60, a pair of depending arms 72 can 
extend downwardly from the cartridge. Each arm 72 can be 
notched to provide a side opening 74. When cartridge 60 is 
assembled on lower jaw member 24, its protrusions 70 can be 
received in corresponding notches provided at the front ends 
of side walls 52 and its depending arms 72 extend down 
wardly through an opening 76 (FIG. 4) formed in bottom wall 
53 of jaw member 24. Lower jaw member 24 can include a 
pair of depending ears 78 (FIG. 18) extending downwardly 
from its side walls 52 on opposite sides of opening 76. A pivot 
pin 80 can extend through holes formed independing ears 78 
of lower jaw member 24 and through side openings 74 of 
depending arms 72 on staple cartridge 60 to fasten the staple 
cartridge to the lower jaw member. 
0144. Referring to FIG. 2, the stapling instrument 20 can 
include a latching mechanism, generally 90, for latching 
upper jaw member 22 and lower jaw member 24 togetheratan 
intermediate position along the jaw members. In various 
embodiments, jaw members 22 and 24 can be latched 
together at a position adjacent to the proximal ends of anvil 40 
and Staple cartridge 60. In at least one embodiment, latching 
mechanism 90 can comprise a latch arm 92 (FIG. 2) pivotally 
connected to lower jaw member 24 via pivot pin 80 (FIG. 4). 
Latch arm 92 can be channel-shaped in configuration and can 
include a pair of opposed, elongated side walls 94 (FIG. 6) 
which are spaced apart by a distance Sufficient to span side 
walls 52 of lower jaw member 24. Each side wall 94 of latch 
arm 92 can include an upwardly and forwardly extending 
hook member 96 provided with a forwardly facing slot 98 for 
receiving latch pin 36. A shroud 100 can be mounted on the 
lower surface of latch arm.92. When latcharm 92 is closed, as 
shown in FIG. 3, shroud 100 can be aligned with the bottom 
of lower handle 28 to facilitate the handling and operation of 
Stapling instrument 20 by the Surgeon. In various embodi 
ments, shroud 100 can be made of plastic or other lightweight 
materials, for example, while latch arm 92 can be made of 
stainless steel, for example. As shown in FIG. 7, shroud 100 
can include elongated flanges 102 and 104 extending out 
wardly from its opposite sides which can serve as fingergrips 
to enable latch arm 92 to be pivoted downwardly from its 
latched to its unlatched position. When latch arm 92 is moved 
to its closed or latched position, the surfaces of slots 98 of 
hook members 96 can cooperate with latch pin 36 which can 
act as an over-center latch to maintain latch arm 92 in its 
latched position. 
(0145 Referring to FIGS. 6 and 10, the preferred embodi 
ment of Stapling instrument 20 can include an improved 
pusher bar and knife blade assembly, generally 110, which 
can be slidably mounted for longitudinal movement relative 
to upper and lower jaw members 22 and 24, respectively, for 
driving Staples 61 from Staple cartridge 60 into tissue gripped 
between the jaw members, forming Staples 61 against anvil 
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40, and cutting the tissue along a line between the rows of 
staples formed in the tissue. Pusher bar and knife blade 
assembly 110 can include a pusher block 112 (FIG. 6) which 
can be slidably received within the lower channel-shaped jaw 
member 24 between its upstanding side flanges 54. As shown 
in FIG. 11, pusher block 112 can be attached to an actuator 
knob 114 by a flange 116 which includes a laterally projecting 
finger 118 provided with a longitudinally extending notch 
119 on its top surface. Finger 118 can be snap-fitted into a 
lateral slot 120 formed in pusher block 112 to locate notch 
119 underneath a longitudinal locking bar 121 to secure 
pusher block 112 and actuator knob 114 together. Flange 116 
of actuator knob 114 can extend through and rids along an 
elongated slot 122 (FIG. 2) formed in one side flange 54 of 
lower jaw member 24. 
0146 The pusher bar and knife blade assembly 110 can 
include a pair of staple pusher bars 124 (FIG. 10) projecting 
forwardly from pusher block 112 and slidably received in 
elongated slots 66 (FIG. 16) of staple cartridge 60. Pusher 
block 112 can be provided with a pair of vertical slots 126 
(FIG. 11) in which pusher bars 124 are secured. As shown in 
FIG. 10, the front end of each staple pusher bar 124 can be 
provided with a wedge-shaped tip 128 which defines an 
inclined cam surface 130 for engaging staple drivers 65 as 
pusher bars 124 are advanced into staple cartridge 60. As 
shown in FIG. 21, each staple driver 65 can be provided with 
a sloped surface 132 oriented at the same angle as cam Surface 
130 of each staple pusher bar 124 to provide a flat, sliding 
contact between the Surfaces. 

0147 Referring to FIGS. 6 and 10, the pusher bar and 
knife blade assembly 110 can include a knife block 134 which 
is slidably mounted for longitudinal movement along lower 
jaw member 24 between its upstanding side flanges 54. Knife 
block 134 can include a knife support bar 136 which extends 
forwardly into central longitudinal slot 62 of staple cartridge 
60. An inclined knife blade 138 provided with a beveled 
cutting edge 140 can be located at the front end of knife 
support bar 136. The beveled cutting edge of knife blade 138 
can be oriented at an angle relative to elongate jaw members 
22 and 24 and can be slidably received in central longitudinal 
slot 62 of staple cartridge 60. 
0.148. In various embodiments, knife block 134 can 
include a pair of longitudinal slots 135 (FIG. 19) extending 
therethrough which slidably receive staple pusher bars 124 to 
permit pusher block 112 to slide relative to the knife block. 
Accordingly, when pusher block 112 is advanced toward 
staple cartridge 60 by actuator knob 114, staple pusher bars 
124 can slide through knife block 134 which remains station 
ary until the pusher block moves into engagement with the 
knife block. After knife block 134 is engaged by pusher block 
112, the knife block and pusher block can advance simulta 
neously toward staple cartridge 60. As shown in FIG. 17. 
knife blade 138 can be advanced through staple cartridge 60 
along with Staple pusher bars 124, forming Staples 61 in the 
tissue gripped between the jaw members and cutting the 
tissue between the staple rows. Thereafter, when actuator 
knob 114 is retracted, pusher block 112 can initially slide 
staple pusher bars 124 backward through knife block 134 
which can remain stationary. Each staple pusher bar 124 can 
include an offset portion 142 which can move into engage 
ment with knife block 134 after staple pusher bars 124 are 
withdrawn by a predetermined distance. With offset portions 
142 of staple pusher bars 124 engaging knife block 134, 
pusher block 112 and knife block 134 can be simultaneously 
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retracted by actuator knob 114 to return pusher bars 124 and 
knife blade 138 to the start position. 
0149. In accordance with various embodiments of the 
invention, stapling instrument 20 can be provided with jaw 
clamping means for applying clamping forces to the jaw 
members to urge staple cartridge 60 and anvil 40 together 
during the formation of Staples 61. The jaw clamping means 
can include means for urging the jaw members apart at a 
position remote from the latching mechanism to resist the 
forces exerted on staple cartridge 60 and anvil 40 when 
Staples 61 are formed. In at least one embodiment, a cam 
means can be mounted on one of the jaw members and can be 
engageable with the other jaw member for moving said jaw 
members apart at the remote position to urge Staple cartridge 
60 and anvil 40 together. In various embodiments, a cam 
member can be pivotally mounted on one of the jaw members 
at a position remote from the latching mechanism. The cam 
member can be pivotable from a first inoperative position to a 
second operative position to move the remote ends of the jaw 
members apart. The cam member can be operable by pusher 
block112 of pusherbarand knifeblade assembly 110 to move 
to its operative position when the pusher block is advanced 
and to return to its inoperative position when the pusher block 
is retracted. 

0150. In various embodiments, a cam mechanism, gener 
ally 150, can be located adjacent to the rear end of lower jaw 
member 24, as shown in FIG. 4. Cam mechanism 150 can 
include a cam member 152 pivotally mounted on a transverse 
pivot pin 154 extending between upstanding side flanges 54 
oflower jaw member 24. Cam member 152 can include a first 
lower cam surface 156 for engaging top wall 31 of upper jaw 
member 22 with cam 152 in its first inoperative position (FIG. 
12) and a second higher cam Surface 158 for engaging the top 
wall 31 of upper jaw member 22 with cam 152 disposed in its 
second operative position (FIG. 13). First cam surface 156 
can be arranged to maintain upper and lower jaw members 
substantially parallel with cam 152 in its inoperative position. 
Second cam surface 158 can be arranged to raise the rear end 
of upper jaw member 22 by approximately 0.125 inch (3.2 
mm), for example, when cam 152 pivots from its inoperative 
position to its operative position. In addition, upper jaw mem 
ber 22 can be sufficiently flexible to permit the rear portion of 
upper jaw member 22 to bend upward away from lower jaw 
member 24 when cam member 152 is moved from its inop 
erative position to its operative position. 
0151. As shown in FIG.4, cam member 152 can include a 
radially extending notch 160 which divides the cam into a 
large front finger 162 and a small rear finger 164. Front cam 
finger 162 can include a flat, rearwardly facing surface 165, 
and rear cam finger 164 can include a sloped, forwardly 
facing surface 166. With cam 152 in its inoperative position, 
front cam finger 162 and rear cam finger 164 can extend 
downwardly through an elongated slot 168 formed in bottom 
wall 53 of lower jaw member 24. 
0152. In various embodiments, cam member 152 can be 
operable by pusher block 112 to move from its inoperative 
position to its operative position when the pusher block is 
advanced. As shown in FIG. 11, pusher block112 can include 
a pair of rearwardly extending arms 170 which are spaced 
apart to define a gap 172 therebetween. The rear ends of arms 
170 can be connected by a cam actuator pin 174 which 
extends across gap 172. Referring to FIGS. 4 and 11, with 
cam member 152 disposed in its inoperative position, front 
cam finger 162 can extend through gap 172 between arms 170 
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of pusher block 112, while cam actuator pin 174 can be 
received in notch 160 between front finger 162 and rear finger 
164 of the cam member. 

0153. As shown in FIG. 12, with cam member 152 dis 
posed in its first inoperative position, top wall 31 of upper jaw 
member 22 can rest on first cam surface 156 of the cam 
member. With cam member 152 in its inoperative position, 
top wall 31 of upper jaw member 22 can be substantially 
parallel to bottom wall 53 of lower jaw member 24. In addi 
tion, pusher block 112 can be located in its start position 
spaced rearwardly from knife block 134. When pusher block 
112 is advanced, as indicated by arrow 182 (FIG. 13), cam 
actuator pin 174 can engage rear surface 165 of front cam 
finger 162 to rotate cam member 152 in a counter-clockwise 
direction, as indicated by arrow 184, to pivot the cam member 
to its second operative position and move its second cam 
surface 158 into engagement with top wall 31 of upper jaw 
member 22. With cam member 152 pivoted to its operative 
position, the top wall 31 of upper jaw member 22 can be bent 
upwardly, as indicated by arrow 186, away from bottom wall 
53 of lower jaw member 24. The cam member can apply 
forces to upper jaw member 22 and lower jaw member 24 
which bend the rear portions of the jaw members apart. As a 
result of the bending the rear portions of upper jaw member 
22 and lower jaw member 24 apart, additional clamping 
forces can be applied to the front portions of upper jaw mem 
ber 22 and lower jaw member 24 to clamp anvil 40 and staple 
cartridge 60 against the tissue gripped between the jaw mem 
bers. Thus, anvil 40 and staple cartridge 60 can be urged 
together to resist the forces exerted on the anvil and staple 
cartridge when pusher bar and knife blade assembly 110 is 
advanced to form staples 61 and cut the tissue. 
0154) Referring to FIG. 13, when pusher block 112 is 
retracted after staples 61 are formed, cam actuator pin 174 can 
engage sloped surface 166 of rear cam finger 164 to pivot cam 
member 152 in a clockwise direction. As cam actuator pin 
174 moves along sloped surface 166 into notch 160, cam 
member 152 can pivot in a clockwise direction and return to 
its first inoperative position (FIG. 12) with its first cam sur 
face 156 in engagement with top wall 31 of upper jaw member 
22. As a result, the forces exerted on the rear portions of upper 
jaw member 22 and lower jaw member 24 by cam 152 can be 
released and top wall 31 of upper jaw member 22 can return 
to a substantially parallel relationship with bottom wall 53 of 
lower jaw member 24. Similarly, the clamping forces applied 
to the front portions of jaw members 22 and 24 can be released 
to unclamp anvil 40 and staple cartridge 60. 
0.155. In various embodiments, stapling instrument 20 can 
include spacer means mounted on one of the jaw members for 
maintaining a predetermined gap between Staple cartridge 60 
and anvil 40 of the stapling instrument. Referring to FIGS. 4 
and 6, this spacer means can be embodied as a spacer pin 190 
mounted adjacent to the distal end of staple cartridge 60. 
Spacer pin 190 can extend vertically upward from bottom 
wall 53 of lower jaw member 24 through staple cartridge 60 
and project upwardly from the top of the Staple cartridge by a 
predetermined distance. As shown in FIG. 5, one flange 38 of 
anvil 40 can include a flange section 192 adjacent to its distal 
end for engaging spacerpin 190. With the stapling instrument 
assembled for operation (FIG. 4), spacer pin 190 can engage 
flange section 192 to maintain a predetermined gap between 
anvil 40 and staple cartridge 60. 
0156. In the operation of stapling instrument 20, the tissue 
to be stapled and cut can be initially placed between jaw 
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members 22 and 24 and clamped by the jaw members. Thus, 
handles 26 and 28 can be unlatched by pivotal movement of 
latch arm 92 downward to its unlatched position (FIG. 2). As 
a result, the opposite ends of latch pin 36 can be disengaged 
from slots 98 formed in hook members 96 of latching arm 92. 
Thereafter, upper and lower jaw members 22 and 24 can be 
separated by disengaging latchpin 36 from slots 56 formed in 
side flanges 54 of the lower jaw member. 
0157 Next, the tissue to be stapled and cut can be placed 
onjaw members 22 and 24. For example, as shown in FIG. 17. 
a piece of tubular, intestinal tissue may be slipped onto the 
front portion of each jaw member. After the tissue is placed on 
the jaw member, stapling instrument 20 can be reassembled. 
The reassembly can be accomplished by aligning latch pin 36 
with vertical slots 56 formed in upstanding side flanges 54 of 
lower jaw member 24. Thereafter, side flanges 54 of lower 
jaw member 24 can be positioned inside upper handle 26, 
spanning side walls 30 of upper jaw member 22, while the 
opposite ends of latch pin 36 can be inserted into vertical slots 
56. Finally, latch arm 92 can be pivoted upward to its latched 
position (FIG. 3) with its cover 100 flush with the bottom of 
lower handle 28. As a result, hook members 92 can be pivoted 
over latchpin 36 and slots 98 can receive the opposite ends of 
the latch pin. Thus, upper jaw member 22 and lower jaw 
member 24 can be latched together at an intermediate posi 
tion therealong adjacent to anvil 40 and Staple cartridge 60. In 
addition, spacer pin 190 can engage flange section 192 of 
anvil 40 through the body tissue to maintain a predetermined 
gap between anvil 40 and staple cartridge 60. 
0158. After the tissue is clamped between the jaw mem 
bers, stapling instrument 20 can be fired by advancing actua 
tor knob 114 to actuate the pusher bar and knife blade assem 
bly 110. Initially, in the actuation of cam mechanism 150, 
pusher block 112 and pusher bars 124 (FIG. 4) can be 
advanced, while knife block 134 can remain stationary. Since 
only pusher block 112 and its pusher bars 124 are advanced to 
actuate cam member 152, the initial force required to operate 
Stapling instrument 20 can be minimized. 
0159 Referring to FIG. 12, during the initial advance of 
pusher block 112, pusher bars 124 can slide through knife 
block 134 and the wedge-shaped tips 128 of the pusher bars 
can begin to advance through slots 66 of Staple cartridge 60. 
As pusher block 112 advances toward knife block 134, its 
cam actuator pin 174 can engage rear Surface 165 offront cam 
finger 162 to pivot cam 152 counter-clockwise, as indicated 
by arrow 184 of FIG. 13, to move the second cam surface 158 
of the cam member into engagement with top wall 31 of upper 
jaw member 22. Cam member 152 can apply forces to upper 
jaw member 22 and lower jaw member 24 which bend the rear 
portions of the jaw members apart. As a result, the rear end of 
top wall 31 of upper jaw member 22 can be bent upward by 
approximately 0.125 inch (3.2 mm), for example, relative to 
the rear end of bottom wall 53 of lower jaw member 24. The 
bending of the rear ends of jaw members 22 and 24 apart can 
result in additional clamping forces on the front portions of 
the jaw members to clamp anvil 40 and staple cartridge 60 
against the tissue gripped between the jaw members. These 
additional clamping forces tend to resist the forces exerted on 
anvil 40 and staple cartridge 60, while the tissue is cut and 
Staples 61 are formed againstanvil 40, to maintain the desired 
spacing between anvil 40 and Staple cartridge 60 to produce 
formed staples 61 which are substantially uniform in height. 
(0160 Referring to FIG. 13, after cam mechanism 150 is 
actuated, pusher block 112 can Subsequently engage knife 
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block 134 to begin the longitudinal movement of knife block 
134 toward staple cartridge 60. In various embodiments, the 
initial spacing between pusher block 112 and knife block 134 
can be arranged Such that pusher block 112 engages knife 
block 134 slightly before cam member 152 arrives at its 
operative position. Alternatively, the initial spacing between 
pusher block 112 and knife block 134 can be arranged such 
that pusher block 112 initially engages knife block 134 after 
the movement of cam member 152 to its operative position is 
completed. When pusher block 112 engages knife block 134, 
the advance of knife blade 138 along central longitudinal slots 
42 and 62 of anvil 40 and staple cartridge 60, respectively, can 
be initiated. Thereafter, staple pusher bars 124 and knife 
blade 138 can be advanced simultaneously to staple and cut 
the tissue gripped between anvil 40 and staple cartridge 60. 
0.161. As pusher block 112 is advanced, staple pusher bars 
124 can be moved longitudinally along slots 66 provided in 
staple cartridge 60. The two wedge-like cam surfaces 130 of 
Staple pusher bars 124 can move through slots 66 into engage 
ment with the sloped surfaces of staple drivers 65 to sequen 
tially drive staples 61 from cartridge 60 and to form staples 61 
into B-shaped configuration againstanvil flanges 38. The cam 
surfaces 130 can be located at the same distance from pusher 
block 112 to simultaneously actuate staple drivers 65 located 
on opposite sides of central longitudinal slot 62. At the same 
time, knife block 134 can be advanced to move knife blade 
138 through central longitudinal slot 42 of anvil 40 and 
through central longitudinal slot 62 of staple cartridge 60 to 
cut the tissue gripped between the jaw members. The addi 
tional clamping forces applied to the front portions of upper 
jaw member 22 and lower jaw member 24 via cam mecha 
nism 150 can tend to resist the forces exerted on anvil 40 and 
staple cartridge 60 when staples 61 are formed. 
0162. After pusher block 112 is fully advanced to formall 
of the staples in cartridge 60, the pusher block can be retracted 
toward its start position by retraction of actuator knob 114. 
Initially, only pusher block 112 can move backward from 
staple cartridge 60 because staple pusher bars 124 slide 
through knife block 134 which remains stationary. When 
offset portions 142 of staple pusher bars 124 engage the front 
of knife block 134, the knife block can be moved backward 
from staple cartridge 60 along with pusher block 112. As a 
result, staple pusher bars 124 and knife blade 138 can be 
simultaneously retracted from staple cartridge 60 and anvil 
40. 

0163 As pusher block 112 returns toward its start posi 
tion, cam actuator pin 174 can engage sloped surface 166 of 
rear cam finger 164 to pivot cam member 152 in a clockwise 
direction toward its inoperative position. Cam actuator pin 
174 can move along sloped surface 166 into slot 160 between 
cam fingers 162 and 164 to return cam member 152 to its 
inoperative position. As a result, second cam surface 158 of 
cam member 152 can be disengaged from the top wall of 
upper jaw member 22 and rear end oftop wall 31 of upper jaw 
member 22 and move downwardly into engagement with first 
cam surface 156. At the same time, front cam finger 162 can 
pivot downwardly into gap 172 between fingers 170 on 
pusher block112, and both cam fingers 162 and 164 can pivot 
downwardly into slot 168 formed in bottom wall 53 of lower 
jaw member 24. Thereafter, with cam member 152 in its 
inoperative position, latching arm 92 can be pivoted down 
ward, as shown in FIG. 2, to permit upper jaw member 22 and 
lower jaw member 24 to be disassembled. At this point, the 
cut and Stapled tissue can be removed from the jaw members. 
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0164. As outlined above, a Surgical Stapling instrument 
can include an actuator knob. Such as actuator knob 114 (FIG. 
1), for example, which can be configured to advance a pusher 
bar assembly, such as pusher bar assembly 110 (FIG. 10), 
within a staple cartridge of the Surgical stapling instrument. In 
various embodiments, actuator knob 114 can be configured to 
be grasped by a Surgeon Such that the Surgeon can apply a 
force thereto. In various circumstances, actuator knob 114 
can come into contact with or abut tissue Surrounding the 
Surgical site when it is advanced distally. In at least one 
circumstance, as a result, the Surgeon may have to reposition 
the stapling instrument such that actuator knob 114 can pass 
by the tissue. In other circumstances, the Surgeon may have to 
force actuator knob 114 by the tissue. In either event, such 
circumstances may be unsuitable and, as a result, there exists 
a need for a stapling instrument having an actuator knob 
which can be manipulated to reduce the possibility that the 
actuator knob may impinge on the Surrounding tissue. 
0.165. In various embodiments of the present invention, 
referring to FIG. 21, stapling instrument 220 can include anvil 
carrying jaw member 222 extending from upper handle 226, 
Staple cartridge carrying jaw member 224 extending from 
lower handle 228, and actuator knobs 214a and 214b which 
can be operably engaged with a pusher bar assembly, Such as 
pusher bar assembly 210 as illustrated in FIG. 24, for 
example. In various embodiments, a staple cartridge can be 
removably attached to staple cartridge carrying jaw member 
224, for example, such that, after the staple cartridge has been 
expended, it can be replaced with another staple cartridge. In 
at least one embodiment, pusher bar assembly 210 can 
include a staple driver integrally-formed with or operably 
mounted thereto which can be moved through the staple 
cartridge as outlined above. In at least one other embodiment, 
the Staple cartridge can include a staple driver contained 
therein which can be engaged with and pushed distally by the 
pusher bar assembly. In any event, first actuator knob 214a. 
for example, can be rotated between a first position (FIG. 21) 
in which it is operably disengaged from pusher bar assembly 
210 and a second position (FIG. 22) in which it is operably 
engaged with pusher bar assembly 210. Similarly, second 
actuator knob 214b can be configured to be rotated between 
first and second positions in which it is operably disengaged 
and engaged, respectively, with pusher bar assembly 210. 
0166 Invarious embodiments, as a result of the above, the 
actuator knobs of a stapling instrument can be selectively 
engaged with a pusher bar assembly Such that, in the event 
that an actuator knob may come into contact with or abut 
tissue Surrounding the Surgical site when it is advanced, that 
actuator knob can remain in its retracted position while 
another actuator knob can be extended to advance the pusher 
bar assembly distally. In at least one such embodiment, refer 
ring to FIG.22, first actuator knob 214a can be rotated into its 
second position Such that it can be operably engaged with 
pusher bar assembly 210 while second actuator knob 214b 
can remain in its retracted position. Thereafter, referring to 
FIG. 23, first actuator knob 214a can be advanced distally 
relative to upper handle 226 and lower handle 228 along first 
side 201 of surgical stapler 210 in order to motivate pusher 
assembly 210. In at least one embodiment, first actuator knob 
214a can be slid within first slot 227 defined between, or 
within, upper handle 226 and lower handle 228. In various 
other circumstances, referring to FIG. 28, first actuator knob 
214a can remain in its retracted position while second actua 
tor knob 214b can be rotated into its extended position. Simi 
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lar to the above, second actuator knob 214b can be advanced 
distally along second side 203 of stapling instrument 210 to 
advance pusher bar assembly 210 within second slot 229, for 
example. In at least one embodiment, both actuator knobs 214 
can be extended to advance pusher bar assembly 210 distally. 
In various alternative embodiments, although not illustrated, 
a stapling instrument can include more than two actuator 
knobs which can be selectively utilized to motivate a pusher 
bar and/or knife blade assembly. In effect, as a result of the 
above, the actuator knobs of a Surgical instrument can be 
engaged with a pusher bar assembly independently of each 
other. 

(0167. In various embodiments, further to the above, the 
actuator knobs of a stapling instrument can be situated in a 
first position in which they can be held in position and held 
out of operative engagement with a pusherbarassembly. In at 
least one embodiment, referring to FIG. 24. Stapling instru 
ment 201 can further include guide member 209 which can be 
configured to guide actuator knobs 214 as they are rotated 
between their first and second positions. In various embodi 
ments, referring to FIGS. 24-26, guide member 209 can 
include guide rails 211 which can be slidably received within 
grooves 213 of actuator knobs 214 such that, when actuator 
knobs 214 are rotated, guide member 209 can dictate the path 
along which the actuator knobs 214 are moved. Furthermore, 
guide rails 211 and grooves 213 can comprise interlocking 
features which can cooperatively prevent actuator knobs 214 
from being unintentionally displaced proximally and/or dis 
tally, for example. In at least one such embodiment, guide 
member 209 can prevent one or more of actuator knobs 214 
from being translated along with pusher bar assembly 210 
when pusher bar assembly 210 is advanced distally as 
described above. In various embodiments, a slight friction or 
interference fit can be present between guide rails 211 and 
grooves 213 such that the possibility that actuator knobs 214 
may be unintentionally rotated into their extended positions 
can be reduced. Although not illustrated, the actuator knobs 
can include guide rails extending therefrom which can be 
slidably received in grooves within the guide member, for 
example. In any event, referring to FIG. 25, guide member 
209 can include one or more retention members 215 which 
can be configured to retain guide member 209 in position 
intermediate upper handle 226 and lower handle 228. Fur 
thermore, referring to FIGS. 24 and 25, guide member 209 
can include aperture 217 which can be configured to receive 
retention pin 219 extending therethrough wherein retention 
pin 219 can be configured to be engaged with upper handle 
226 and/or lower handle 228 to retain guide member 209 in 
position. 
(0168. In various embodiments, as actuator knobs 214 are 
rotated between their first and second positions as described 
above, grooves 213 can be rotated out of engagement with 
guide rails 211 and actuator knobs 214 can be operatively 
engaged with pusher bar assembly 210. In at least one 
embodiment, referring primarily to FIG. 24, pusher bar 
assembly 210 can include a first clutch feature, such as slots 
or grooves 205, for example, and actuator knobs 214 can each 
include a second clutch feature, such as projections 207, for 
example, wherein the first and second clutch features can be 
operatively engaged with each other in order to operatively 
engage one or more of actuator knobs 214 with pusher bar 
assembly 210. In at least one Such embodiment, projections 
207 can be closely received within slots 205 such that, when 
a force is applied to one or more of actuator knobs 214, the 
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force can be transmitted to pusher bar assembly 210 through 
projections 207 and the sidewalls of slots 205. In at least one 
embodiment, similar to the above, a slight friction or inter 
ference fit can be present between projections 207 and slots 
205 to hold actuators 214 in their extended position. In any 
event, although not illustrated, the first clutch feature can 
include projections extending from the pusher bar assembly 
which can be configured to be received within recesses or 
slots within the actuator knobs. In addition to or in lieu of the 
above, referring to FIG. 24, pusher bar assembly 210 can 
further include second guide rails 221 which can be config 
ured to be slidably received within slots or grooves 223 within 
actuator knobs 214, wherein rails 221 and grooves 223 can be 
configured to guide actuator knobs 214 into their second 
position and/or transmit forces from actuator knobs 214 to 
pusher bar assembly 210 once they are in their second posi 
tion. Similar to guide rails 211, guide rails 221 can be con 
figured to create a slight friction or interference fit with 
grooves 223 to hold actuator knobs 214 in position. Further to 
the above, in various embodiments, actuator bar 210 can 
include post 225 about which actuator knobs 214 can be 
rotated. In at least one embodiment, actuator knobs 214 can 
include recesses 227 which can be contoured such that the 
sidewalls of recesses 227 can closely receive and slide around 
post 225 and, as a result, post 225 can guide actuator knobs 
214 as they are rotated between their first and second posi 
tions, for example. 
0169. In various embodiments of the present invention, a 
stapling instrument can include an actuator knob which can 
be configured to be selectively advanced along a first side of 
the Stapling instrument and a second side of the stapling 
instrument. In at least one embodiment, referring to FIGS. 29 
and 30, stapling instrument 320 can include an upper handle 
326, a lower handle 328, and an actuator knob 314, wherein 
actuator knob 314 can, similar to the above, be configured to 
advance a pusher bar assembly within a staple cartridge. In at 
least one embodiment, upper handle 326 and lower handle 
328 can define first slot 327 and Second slot 329 therebe 
tween, wherein slots 327 and 329 can both be configured to 
permit actuator knob 314 to slide therethrough. More particu 
larly, in various embodiments, actuator knob 314 can be 
configured such that it can be selectively slid through first slot 
327 along first side 301 or, alternatively, through second slot 
329 along second side 303. In various embodiments, referring 
to FIG. 31, stapling instrument 320 can further include third 
slot 331 which can be configured to allow actuator knob 314 
to be moved from one side of the stapling instrument to the 
other. In at least one Such embodiment, as a result, a Surgeon 
can selectively position actuator knob 314 such that, if it 
appears that actuator knob 314 may impinge on tissue if it is 
advanced distally on one side of the stapling instrument, 
actuator knob 314 can rotated over to the other side of the 
Stapling instrument before it is advanced. Although the first 
and second sides of the illustrated embodiment are located on 
opposite sides of surgical instrument 320, other embodiments 
are envisioned where the first and second slots, for example, 
are located on adjacent sides and/or sides which are not 
directly opposite to each other. Furthermore, other embodi 
ments are envisioned in which the sides of a stapling instru 
ment are not readily discernable, such as instruments having 
round and/or arcuate portions. 
0170 Invarious embodiments, referring primarily to FIG. 
29, first slot 327 can be configured such that it defines a path 
for actuator knob 314 which is parallel to, or at least substan 
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tially parallel to, a path defined by second slot 329. In at least 
one embodiment, third slot 331 can be configured to connect 
first slot 327 and second slot 329 such that it can define a path 
for actuator knob 314 which is perpendicular to, or at least 
substantially perpendicular to, the paths defined by slots 327 
and 329. In such embodiments, actuator knob 314 can be 
rotated over the top of the Surgical instrument to move actua 
tor knob 314 from first side 301 to second side 303. In the 
event that a Surgeon decides to reposition actuator knob on 
first side 301, the surgeon can move actuator knob 314 back 
through slot 311 until it is positioned within first slot 327 once 
again. In various alternative embodiments, although not illus 
trated, a third slot can define a path for actuator knob 314 
which is parallel to, or at least substantially parallel to, and/or 
co-planar with, or at least Substantially co-planar with, the 
paths defined by slots 327 and 329. In further various embodi 
ments, a third slot can define apath which is skew with respect 
to the paths defined by slots 327 and 329. In any event, a third 
slot can be configured connect first and second slots such that 
an actuator knob can be slid therewithin. 

0171 As outlined above, stapling instrument 320 can 
include a pusherbarassembly which can be operably engaged 
with actuator knob 314, for example, such that actuator knob 
314 can be configured to advance the pusher bar assembly 
distally. In various embodiments, referring to FIG. 33, sta 
pling instrument 320 can include pusher bar assembly 310 
which can include a first portion 333 operably engaged with 
a knife assembly, for example, and, in addition, a second 
portion 335 which can be rotatably mounted to first portion 
333. In at least one embodiment, first portion 333 can define 
an axis 337 about which second portion 335 can be rotated. In 
at least one such embodiment, second portion 335 can include 
aperture 339 defined therein which can be configured to 
closely receive first portion 333. In at least one embodiment, 
although not illustrated, pusher bar assembly 310 can further 
include one or more retaining members, such as set Screws, 
for example, configured to extend into a groove in first portion 
333, for example, for retaining second portion 335 to first 
portion333. In various embodiments, second portion335 can 
include mount 341 extending therefrom which can be config 
ured to retain actuator knob 314 to second portion 335. In 
order to move actuator knob from a first side of Stapling 
instrument 320 to the another side, as described above, actua 
tor knob 314 and second portion 335 can be rotated relative to 
first portion 333 such that actuator knob 314 can be selec 
tively positioned within first slot 327 and second slot 329. In 
at least one embodiment, although not illustrated, a stapling 
instrument can have more than two slots for receiving an 
actuator knob when it is advanced withina Staple cartridge. In 
any event, in various alternative embodiments, first portion 
333 and second portion 335 can be fixedly mounted together 
such that they are rotated together about axis 337. In at least 
one such embodiment, first portion 333 can be configured to 
rotate relative to a substantially non-rotatable portion of 
pusher bar assembly 310. 
0172 Referring to FIG. 34, a surgical stapling instrument, 
generally 1100, can comprise a first handle portion 1102 and 
a second handle portion 1104. In various embodiments, first 
handle portion 1102 and second handle portion 1104 can be 
configured to be grasped by a Surgeon, for example, and can 
comprise handgrip portion 1106. In at least one embodiment, 
first handle portion 1102, referring to FIGS. 35 and 36, can 
include a first cover 1108 attached to a first frame 1110 and, 
similarly, second handle portion 1104 can include a second 
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cover 1112 attached to a second frame 1114. Covers 1108 and 
1112 can be ergonomically contoured, or otherwise suitably 
contoured, to assista Surgeon in manipulating stapling instru 
ment 1100 within a surgical site. In various embodiments, 
handle covers 1108 and 1112, for example, can include 
enlarged protrusions 1109 and 1113, respectively, which can 
facilitate the insertion of stapling instrument 1100 into a 
surgical site. In various embodiments, handle covers 1108 
and 1112 can be made of plastic, lightweight materials, and/ 
or any other suitable material, for example, while handle 
frames 1110 and 1114 can be made of stainless steel, tita 
nium, and/or any other Suitable material, for example. 
0173. In various embodiments, referring again to FIGS. 
34-37, the distal ends of handle portions 1102 and 1104 can 
comprise an end-effector 1120 which can be configured to 
treat tissue within a Surgical site, for example. In at least one 
such embodiment, end-effector 1120 can include a staple 
cartridge channel 1122 configured to receive and/or retain a 
staple cartridge as described in greater detail further below. In 
certain embodiments, staple cartridge channel 1122 can com 
prise a one-piece elongated channel-shaped frame extending 
from first handle portion frame 1110. In at least one embodi 
ment, staple cartridge channel 1122 can include a pair of 
opposed, elongated side walls 1124 connected by a bottom 
wall 1126. Along the rearward, or proximal, portion of staple 
cartridge channel 1122, a pair of spaced, upstanding side 
flanges 1128 can extend upwardly from opposed side walls 
1124. In various embodiments, the width of staple cartridge 
channel 1122 between side flanges 1128 can be greater than 
the width of the upper jaw member, oranvil, 1130 extending 
from second handleportion 1104. In at least one embodiment, 
the distance between flanges 1128 can be configured to per 
mitat least a portion of anvil 1130 to be received between side 
flanges 1128 when the stapling instrument is assembled for 
operation. As shown in FIG. 35, each side flange 1128 of can 
include a notch, or recess, 1127, for example, which can be 
configured to receive one or more latch projections 1131, for 
example, extending from anvil 1130, and/or any other suit 
able portion of second handle portion 1104, as described in 
greater detail further below. 
0.174 As indicated above, referring once again to FIGS. 
34-37, staple cartridge channel 1122 can be configured to 
Support and/or retain a staple cartridge. Such as staple car 
tridge 1150, for example, within end-effector 1120, wherein 
the Staple cartridge can include one or more staples (not 
illustrated) removably stored therein. In various embodi 
ments, referring to FIGS. 41-43, staple cartridge 1150 can 
include one or more staple cavities 1151 which can be con 
figured to store staples in any Suitable arrangement, Such as in 
at least two laterally-spaced longitudinal rows, for example. 
In at least one embodiment, referring to FIGS. 42 and 43, 
staple cartridge 1150 can include staple cartridge body 1152 
and pan, or retainer, 1154, whereinstaple cartridge body 1152 
and/or pan 1154 can be configured to define a channel, or 
path, for slidably receiving a staple sled and/or cutting mem 
bertherein. In at least one embodiment, pan 1154 can include 
flexible arms 1155, for example, which can be configured to 
engage Staple cartridge body 1152 in a Snap-fit and/or press 
fit arrangement. Referring to FIGS. 43-45, staple cartridge 
1150 can further include staple sled assembly 1160 which can 
include Staple sled portion 1162 and, in addition, cutting 
member 1164. In various embodiments, cutting member 
1164 can include cutting edge 1165 and lock arm 1166, for 
example, wherein lock arm 1166 can be configured to be 
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press-fit and/or snap-fit into aperture 1163 in staple sled 1162 
when cutting member 1164 is assembled to staple sled por 
tion 1162. In other various embodiments, staple sled portion 
1162 can be integrally molded to cutting member 1164. 
(0175. Further to the above, referring to FIGS. 41-43, 
staple cartridge body 1152 can include a slot, such as slot 
1156, for example, which can be configured to receive at least 
a portion of cutting member 1164 therein, and/or any other 
portion of staple sled assembly 1160 and pusherbarassembly 
1200 (discussed below), wherein slot 1156 can be configured 
to permit cutting member 1164 to be moved between first and 
second positions within staple cartridge 1150. In various 
embodiments, slot 1156 can be configured to permit cutting 
member 1164 to be moved between a proximal position (FIG. 
43) and a distal position in order to incise tissue positioned 
intermediate staple cartridge 1150 and anvil 1130, for 
example. Referring again to FIGS. 43-45, staple sled portion 
1162 can include cam, ramp, or actuator, surfaces 1167 which 
can be configured to engage staple drivers positioned within 
staple cartridge 1150. In various embodiments, referring to 
FIG. 42, staple cartridge 1150 can include staple drivers 1168 
which can be lifted, or slid, upwardly within staple cavities 
1151 by sled portion 1162 such that the upward movement of 
Staple drivers 1168 can eject, or deploy, Staples at least par 
tially positioned within staple cavities 1151. While staple 
drives 1168 can be, in fact, lifted vertically upwardly, the term 
upward, and the like, can mean that staple drivers 1168, for 
example, are moved toward the top surface, or deck, 1158 of 
the staple cartridge and/or toward anvil 1130, for example. In 
certain embodiments, as illustrated in FIG. 42, each staple 
driver 1168 can include one or more sloped surfaces 1169 
oriented at the same angle as a cam Surface 1167, and/or any 
other suitable angle, which can provide a relatively flat, or at 
least Substantially flat, sliding contact surface between staple 
sled 1162 and staple drivers 1168. In various embodiments, a 
Staple driver can be configured to deploy only one staple, 
while, in certain embodiments, a staple driver can be config 
ured to simultaneously deploy two or more staples located in 
adjacent rows, for example. Other devices are disclosed in 
U.S. patent application Ser. No. 12/030,424, entitled SURGI 
CAL STAPLING INSTRUMENT WITH IMPROVED FIR 
ING TRIGGER ARRANGEMENT, which was filed on Feb. 
13, 2008, the entire disclosure of which is incorporated by 
reference herein. 

(0176). In various embodiments, as described above, a sur 
gical stapling instrument can include a cutting member/staple 
sled assembly configured to incise tissue and deploy staples 
from a staple cartridge. In certain embodiments, though, a 
Surgical Stapling instrument may not require, or include, a 
cutting member. In at least one such embodiment, a staple 
cartridge can include a staple sled positioned therein and/or a 
Surgical instrument can be configured to move a staple sled 
into a staple cartridge in order to staple tissue, for example, 
without otherwise dissecting it. In certain other embodi 
ments, a staple cartridge can include a staple sled positioned 
therein where a Surgical instrument can include a cutting 
member movable into, or relative to, the staple cartridge. In at 
least one such embodiment, the cutting member can be 
advanced into contact with the staple sled Such that the cutting 
member and staple sled can be advanced together. Thereafter, 
the cutting member can be sufficiently retracted to allow the 
Staple cartridge to be detached from the Surgical instrument 
and replaced with a new staple cartridge having a new staple 
sled. Such embodiments may be useful when a staple sled 
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may become worn or deformed during use. Other embodi 
ments are envisioned where a staple cartridge can include a 
cutting member positioned therein where a Surgical instru 
ment can include a staple sled movable into, or relative to, the 
Staple cartridge. In at least one such embodiment, similar to 
the above, the staple sled can be advanced into contact with 
the cutting member Such that the cutting member and Staple 
sled can be advanced together. Thereafter, the staple sled can 
be sufficiently retracted to allow the staple cartridge to be 
detached from the Surgical instrument and replaced with a 
new staple cartridge having a new cutting member. Such 
embodiments may be useful when a cutting member may 
become worn or deformed during use. In various embodi 
ments, as described in greater detail below, the staple car 
tridge can include a protective housing or cover configured to 
prevent, or at least reduce the possibility of a Surgeon or other 
clinician from touching the cutting member positioned within 
the staple cartridge while handling the Staple cartridge, for 
example. 
0177. In various embodiments, further to the above, staple 
cartridge channel 1122 and/or staple cartridge 1150, for 
example, can include one or more co-operating projections 
and/or recesses, for example, which can be configured to 
removably retainstaple cartridge 1150 within staple cartridge 
channel 1122. Once staple cartridge 1150 has been inserted 
into staple cartridge channel 1122, in various embodiments, 
the first handle portion 1102 can be assembled to the second 
handleportion 1104. In other various embodiments, the staple 
cartridge may be inserted into the staple cartridge channel 
after the first and second handle portions have been 
assembled together. In either event, referring to FIGS. 34-41, 
first handle portion 1102 and second handle portion 1104 can 
include proximal ends 1103 and 1105, respectively, which 
can be assembled together Such that the first and second 
handle portions can be rotatably or pivotably coupled to one 
another. In various embodiments, referring to FIGS. 35 and 
36, first handle portion 1102 can include one or more pins, or 
projections, 1111 extending therefrom which can be config 
ured to be slidably received within one or more grooves, 
channels, or slots 1115 in second handle portion 1104. In 
certain embodiments, slots 1115 can be defined in second 
handle frame 1114 and projections 1111 can extend from a 
proximal end post 1107 extending from first handle frame 
1110, for example. In order to assemble first handle portion 
1102 and second handle portion 1104, referring to FIG. 37. 
the open ends of slots 1115 can be aligned with projections 
1111 such that second handle portion 1104, for example, can 
be translated relative to first handle portion 1102 and projec 
tions 1111 can be slid within slots 1115. In at least one 
embodiment, as illustrated in FIGS. 35 and 36, the open ends 
of slots 1115 can be located proximally with respect to their 
closed ends. In at least one such embodiment, proximal end 
1105 of second handleportion 1104 can be positioned distally 
with respect to proximal end 1103 of first handleportion 1102 
such that second handle portion 1104 can be moved proxi 
mally in order to position projections 1111 within slots 1115. 
In various other circumstances, first handle portion 1102 can 
be positioned proximally with respect to second handle por 
tion 1104 and slid distally in order to position projections 
1111 within slots 1115. 

0178. In various embodiments, referring to FIG. 38, sec 
ond handle portion 1104 can be rotated toward first handle 
portion 1102 such that anvil 1130 can be moved into position 
relative to staple cartridge 1150 and/or staple cartridge chan 
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nel 1122. In certain embodiments, first handle portion 1102 
can be rotated toward second handle portion 1104 and/or the 
first and second handle portions can be rotated toward each 
other. In any event, projections 1111 and slots 1115, when 
engaged with one another, can comprise a pivot about which 
one or both of the first and second handle portions can be 
moved relative to each other. In various embodiments, second 
handle portion 1104 can be moved relative to first handle 
portion 1102 such that anvil 1130 is moved into close oppo 
sition to staple cartridge 1150. In certain embodiments, refer 
ring to FIG. 39, second handle portion 1104 can be moved 
relative to first handle portion 1102 such that latch projections 
1131 extending from second handle portion 1104 can be 
aligned with and/or inserted into recesses 1127 within first 
handle portion 1102. In various embodiments, referring pri 
marily to FIGS. 35 and 36, first handle portion 1102 can 
further include latching mechanism 1180 rotatably mounted 
thereto which can be utilized to engage latch projections 1131 
extending from second handle portion 1104 and secure the 
first and second handle portions together. Although not illus 
trated, other embodiments are envisioned in which a latching 
mechanism is rotatably mounted to the second handleportion 
and latch projections can extend from the first handle portion. 
In any event, in at least one embodiment, latching mechanism 
1180 can be mounted to first frame 1110 by one or more pivot 
pins 1182 which can be configured to define an axis about 
which latch 1180 can be rotated. 

(0179. In certain embodiments, referring now to FIGS. 37 
and 38, latching mechanism 1180 can include latch frame 
1184 and, in addition, latch cover 1186 assembled to latch 
frame 1184. In other various embodiments, the latch cover 
and the latch frame can comprise an integral unit or, in certain 
embodiments, the latching mechanism may not even include 
a cover. In certain embodiments, latch frame 1184 can be 
channel-shaped and can include a pair of opposed, elongated 
side walls 1185 which are spaced apart by a distance suffi 
cient to span first frame portion 1110. In at least one embodi 
ment, latch cover 1186 can be made of plastic, lightweight 
materials, and/or any other Suitable materials, for example, 
while latch frame 1184 can be made of stainless steel and/or 
any other Suitable material, for example. In certain embodi 
ments, when latching mechanism 1180 is closed, as illus 
trated in FIG. 40, latch cover 1186 can be aligned with first 
handle cover 1108. Latch cover 1186 can include contoured 
portion 1187 which can be configured to assist a surgeon in 
manipulating Surgical instrument 1100 wherein, in at least 
one embodiment, contoured portion 1187 can be aligned 
with, or at least substantially aligned with, protrusion 1109 
extending from first handle cover 1108. Latching mechanism 
1180 can further include one or more latch arms 1188 extend 
ing therefrom which can be configured to engage one or more 
latch projections 1131 extending from second handle portion 
104 and pull and/or secure projections 1131 within recesses 
1127 as illustrated in FIG. 40. In at least one embodiment, at 
least one of latch arms 1188 can be integrally-formed with 
latch frame 1184. In certain embodiments, referring to FIG. 
39, at least one of latch arms 1188 can include a distal hook 
1189 which can be configured to wrap around at least a 
portion of projections 1131 So as to encompass or Surround, 
or at least partially encompass or Surround, projections 1131. 
In at least one embodiment, latch arms 1188 can act as an 
over-center latch to maintain latching mechanism 1180 in its 
latched, or closed, position. 
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0180. In use, in various circumstances, one of the first 
handle portion 1102 and the second handle portion 1104 can 
be positioned on a first side of tissue within a Surgical site and 
the other handle portion can be rotated into position on the 
opposite side of the tissue. In such embodiments, staple car 
tridge 1150 can be positioned on one side of the tissue and 
anvil 1130 can be positioned on the other side of the tissue. 
Thereafter, as also outlined above, latching mechanism 1180 
can be actuated Such that it can be moved between an open 
position and a closed position in order to latch second handle 
portion 1104 to first handle portion 1102 and apply a clamp 
ing force to the tissue positioned between staple cartridge 
1150 and anvil 1130. In certain circumstances, latching 
mechanism 1180 can be moved between an open position 
(FIG. 38), a partially-closed, or intermediate, position (FIG. 
39), and a closed position (FIG. 40). In at least one such 
embodiment, referring to FIGS. 38 and 39, latching mecha 
nism 1180 can be moved between an open position in which 
latch arms 1188 are not engaged with projections 1131 and a 
partially-closed position in which latch arms 1188 are 
engaged with projections 1131 such that, although anvil 1130 
has been at least partially brought into opposition to staple 
cartridge 1150, a sufficient gap can remain between anvil 
1130 and staple cartridge 1150 which can allow end-effector 
1120 to be repositioned relative to the tissue, for example. 
Once the anvil 1130 and staple cartridge 1150 have been 
Sufficiently positioned relative to the tissue, latching mecha 
nism 1180 can be moved between its partially-closed position 
and a closed position, as illustrated in FIG. 40. 
0181. In various embodiments, further to the above, a sur 
gical stapling instrument can further include a biasing mem 
ber which can be configured to bias the first handle portion of 
a stapling instrument away from a second handle portion. In 
at least one embodiment, as described in greater detail further 
below, a spring, and/or any suitably resilient material, can be 
positioned intermediate the first and second handle portions 
Such that the anvil and Staple cartridge of the stapling instru 
ment can be biased away from each other. In certain embodi 
ments, the spring can be configured to at least partially sepa 
rate the first and second handle portions such that a gap exists 
between the anvil and the staple cartridge, wherein the gap 
can be sufficient to allow tissue to be positioned therebe 
tween. In use, a Surgeon can position Such a Surgical stapling 
instrument without having to separate and hold the first and 
second handle portions apart from each other. Such an instru 
ment may be especially useful when the stapling instrument is 
in a partially-closed configuration and the Surgeon is manipu 
lating the instrument within a Surgical site. After the Surgeon 
is satisfied with the positioning of the stapling instrument, the 
Surgeon can compress and/or disengage the spring and place 
the stapling instrument in a closed configuration. 
0182. In various circumstances, as outlined above, the dis 
talend of first handle portion 1102 can be moved relative to 
the distal end of second handle portion 1104, especially when 
latching mechanism 1180 is not engaged with, or only par 
tially engaged with, projections 1131 of second handle por 
tion 1104. In such circumstances, projections 1111 and slots 
1115 at the proximal ends of the first and second handle 
portions can be configured to retain at least the proximal ends 
of the first and second handle portions together when the 
distal ends of the first and second handle portions are being 
moved relative to each other, for example. Stated another way, 
projections 1111 and slots 1115 can cooperate to prevent, or 
at least inhibit, first handle portion 1102 from becoming 
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completely detached from second handle portion 1104. In 
certain embodiments, a first handle portion can include a first 
lockportion and a second handle portion can include a second 
lockportion, wherein the first and second lockportions can be 
configured to be engaged with one another and prevent the 
first handleportion from becoming completely detached from 
the second handle portion. In at least one embodiment, pro 
jections 1111 can comprise the first lock portion and slots 
1115 can comprise the second lock portion. Previous stapling 
instruments lacked Such lock portions and instead relied on a 
sole latching mechanism to keep the first and second handle 
portions together. In circumstances where the latching 
mechanisms of these previous stapling instruments were not 
fully engaged with both of the first and second handle por 
tions, the first and second handle portions could become 
completely detached from one another, thereby requiring a 
Surgeon, for example, to reposition and reassemble the handle 
portions. In certain circumstances, a complete detachment of 
the first and second handle portions of these previous staples 
could expose at least a portion of a cutting member. 
0183 Invarious embodiments, as outlined above, latching 
mechanism 1180 can be configured to be moved between an 
open position, a partially-closed position, and a closed posi 
tion. When latching mechanism 1180 is in its open position, 
as also outlined above, projections 1111 can be inserted into 
and/or removed from slots 1115. When latching mechanism 
1180 is in its partially-closed position, referring to FIG. 39. 
latch arms 1188 can be configured to engage latch projections 
1131 such that projections 1111 cannot be removed from slots 
1115. In at least one such embodiment, latch arms 1188 and 
latch projections 1131 can be configured to prevent, or at least 
inhibit, second handle portion 1104 from being moved dis 
tally with respect to first handle portion 1102 and, as a result, 
prevent, or at least inhibit, projections 1111 from being dis 
engaged from slots 1115. Correspondingly, latch arms 1188 
and latch projections 1131 can be configured to prevent first 
handle portion 1102 from being moved proximally with 
respect to second handle portion 1104. Similar to the above, 
in various embodiments, latch arms 1188 and latch projec 
tions 1131 can also be configured to prevent, or at least 
inhibit, projections 1111 from being removed from slots 1115 
when latching mechanism 1180 is in its closed position (FIG. 
40). In certain embodiments, further to the above, latch pro 
jections 1131 can extend from second handle portion 1104 at 
a location which is intermediate its proximal and distal ends. 
In at least one such embodiment, projections 1111 and slots 
1115 can be configured to hold the first and second handle 
portions together at their proximal ends while latching 
mechanism 1180 can be utilized to hold the first and second 
handle portions together at an intermediate location. In any 
event, in certain embodiments, the first and second handle 
portions cannot be disengaged from one another unless latch 
ing mechanism 1180 is moved into its fully open position. In 
at least one such embodiment, projections 1111 and slots 
1115 cannot be disengaged from one another when latching 
mechanism 1180 is in a closed and/or partially-closed posi 
tion. 

0184. Once anvil 1130 and staple cartridge 1150 have 
been sufficiently positioned, the tissue positioned intermedi 
ate anvil 1130 and staple cartridge 1150 can be stapled and/or 
incised. In various embodiments, referring to FIG. 36, Surgi 
cal stapling instrument 1100 can further include pusher bar 
assembly 1200 which can be configured to advance and/or 
retract staple sled assembly 1160 within staple cartridge 




















































